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摘  要 
I 
 





支撑，医疗 PACS（Picture Archiving and Communication Systems）系统（以
下简称PACS系统）采用DICOM(Digital Imaging and Communications in Medicine)
格式的电子图像取代了胶片形式，不仅解决了传统模式的难题，而且为实现院间
联合会诊提供了可能。 




























Medical imaging departments will produce a lot of scanning images when using 
image device for examining patient in hospital. And the traditional mode save the 
image data in the form of film, which has many disadvantages, for instance, the film 
distortion, easy to loss,easy to damage,and saving hardly,etc.As the increase of the 
number of patients,these disadvantages increasely prominent，it’s emergency to find a 
new way to display and save these image data. Electronic computers provide powerful 
technical support for medical industry, the PACS---Picture Archiving and 
Communication Systems (referred to as PACS system) use electronic image in stead 
of film, which conforms to dicom standard. The PACS system not only solves the 
problem of the film mode, and for the realization of the courtyard between joint 
consultations. 
This thesis designs and implements the PACS system, which is based on C++ 
codeing. The system conforms to dicom 3.0 standards, which can be used to saving, 
transfer and analysis image data, and the system also add the management process of 
patient examining. The system contains: scheduled management, registration 
management, image acquisition, image and report management, etc. And in scheduled 
management mode, a patient can schedule a hospital appointment in advance, this 
mode can receive patients’ scheduling information from HIS ---Hospital Information 
System (referred to as HIS system) every once a while; And registration management 
mode achieved the function of scheduled confirm when the patient came to hospital, 
the mode will confirm a scheduled date for the patient; The image acquisition mode 
will collect the patient’s image data from image device, and storage these data into 
image database in the form of dicom file；Attending physician read the image data of 
patient through the image and report management mode, and write the diagnostic 
report. 
















implementation, and system test, and completed the PACS system in the end. 
 













目  录 
IV 
 
目   录 
第一章 绪 论 ............................................ 1 
1.1 研究背景及意义 ............................................... 1 
1.2 研究现状及存在问题 ........................................... 2 
1.3 主要研究内容及特色 ........................................... 2 
1.4 结构安排 .................................................... 3 
第二章 系统需求分析 ..................................... 4 
2.1 业务需求分析 ................................................. 4 
2.1.1 系统流程 .................................................. 4 
2.1.2 系统总体需求 .............................................. 4 
2.2 预约管理功能需求分析 ......................................... 6 
2.2.1 检索管理 .................................................. 7 
2.2.2 预约管理 .................................................. 8 
2.2.3 规则管理 ................................................. 10 
2.2.4 统计管理 ................................................. 11 
2.3 检查登记功能需求分析 ........................................ 13 
2.3.1 预约信息检索 ............................................. 13 
2.3.2 预约信息登记 ............................................. 14 
2.3.3 登记信息检索 ............................................. 16 
2.3.4 登记信息修改 ............................................. 18 
2.4 排队检查功能需求分析 ........................................ 19 
2.4.1 信息检索管理 ............................................. 19 
2.4.2 队列分诊管理 ............................................. 21 
2.4.3 检查叫号管理 ............................................. 22 
2.4.4 结续诊管理 ............................................... 23 













目  录 
V 
 
2.5.1 信息检索管理 ............................................. 25 
2.5.2 医疗影像管理 ............................................. 26 
2.5.3 诊断报告管理 ............................................. 28 
2.6 非功能性需求分析 ............................................ 29 
2.6.1 性能需求 ................................................. 30 
2.6.2 易用性 ................................................... 30 
2.6.3 安全性 ................................................... 31 
2.6.4 可靠性 ................................................... 31 
2.7 本章小结 ................................................... 31 
第三章 系统设计 ........................................ 32 
3.1 系统架构设计 ................................................ 32 
3.1.1 软件开发架构设计 ......................................... 32 
3.1.2 网络拓扑结构 ............................................. 33 
3.1.3 系统模块结构 ............................................. 34 
3.2 预约管理子系统功能设计 ...................................... 35 
3.2.1 检索管理 ................................................. 36 
3.2.2 预约管理 ................................................. 36 
3.2.3 规则管理 ................................................. 38 
3.2.4 统计管理 ................................................. 39 
3.3 检查登记子系统功能设计 ...................................... 40 
3.3.1 预约信息检索 ............................................. 40 
3.3.2 预约信息登记 ............................................. 41 
3.3.3 登记信息检索 ............................................. 42 
3.3.4 登记信息修改 ............................................. 42 
3.4 排队检查子系统功能设计 ...................................... 43 
3.4.1 信息检索管理 ............................................. 44 
3.4.2 队列分诊管理 ............................................. 45 
3.4.3 检查叫号管理 ............................................. 45 













目  录 
VI 
 
3.5 临床浏览子系统功能设计 ...................................... 46 
3.5.1 信息检索管理 ............................................. 47 
3.5.2 医疗影像管理 ............................................. 48 
3.5.3 诊断报告管理 ............................................. 49 
3.6 系统数据库设计 .............................................. 50 
3.6.1 E-R图设计 ................................................ 50 
3.6.2 数据库表设计 ............................................. 51 
3.7 系统安全设计 ................................................ 60 
3.8 本章小结 ................................................... 60 
第四章 系统实现 ........................................ 61 
4.1 系统实现环境 ................................................ 61 
4.2 预约管理子系统的实现 ........................................ 62 
4.2.1系统登录 .................................................. 62 
4.2.2 检索管理 ................................................. 63 
4.2.3 预约管理 ................................................. 63 
4.2.4 规则管理 ................................................. 65 
4.2.5 统计管理 ................................................. 67 
4.3 检查登记子系统的实现 ........................................ 67 
4.3.1 预约信息检索 ............................................. 68 
4.3.2 预约信息登记 ............................................. 69 
4.3.3 登记信息检索 ............................................. 71 
4.3.4 登记信息修改 ............................................. 71 
4.4 排队检查子系统的实现 ........................................ 72 
4.4.1 信息检索管理 ............................................. 72 
4.4.2 队列分诊管理 ............................................. 73 
4.4.3 检查叫号管理 ............................................. 74 
4.4.4 结续诊管理 ............................................... 75 
4.5 临床浏览子系统的实现 ........................................ 75 













目  录 
VII 
 
4.5.2医疗图像管理 .............................................. 78 
4.5.3 诊断报告管理 ............................................. 82 
4.6 本章小结 ................................................... 83 
第五章 系统测试 ........................................ 84 
5.1 系统测试环境 ................................................ 84 
5.2 系统测试目标 ................................................ 85 
5.2.1 系统功能测试目标 ......................................... 85 
5.2.2 系统性能测试目标 ......................................... 85 
5.3 系统功能测试 ................................................ 86 
5.3.1 系统功能测试用例设计 ..................................... 86 
5.3.2 系统功能测试结果分析 ..................................... 92 
5.4 系统性能测试 ................................................ 95 
5.4.1 测试场景设计及测试结果 ................................... 95 
5.4.2 系统性能测试分析 ......................................... 97 
5.5 本章小结 ................................................... 99 
第六章 总结与展望 ..................................... 100 
6.1 总结 ...................................................... 100 
6.2 展望 ...................................................... 100 
参考文献 .............................................. 102 





















 Chapter 1 Introduction ........................................................................... 1 
1.1 Research Background and Significance ........................................................... 1 
1.2 Research Status and Problems .......................................................................... 2 
1.3 Research Contents and Features ....................................................................... 2 
1.4 Structure Arrangements .................................................................................... 3 
Chapter 2 System Requirements Analysis .............................................. 4 
2.1 Business Requirements Analysis ....................................................................... 4 
2.1.1 System Technological Process ....................................................................... 4 
2.1.1 System Overall Requirements ........................................................................ 4 
2.2 Functional Requirements Analysis of Schedule Management ....................... 6 
2.2.1 Searching Management .................................................................................. 7 
2.2.2 Schedule Management ................................................................................... 8 
2.2.3 Rule Management ........................................................................................ 10 
2.2.4 Statistical Management ................................................................................ 11 
2.3 Functional Requirements Analysis of Examination Register ....................... 13 
2.3.1 Schedule Information Searching .................................................................. 13 
2.3.2 Schedule Information Register .................................................................... 14 
2.3.3 Registration Information Searching ............................................................. 16 
2.3.4 Registration Information Modification ........................................................ 18 
2.4 Functional Requirements Analysis of Queueing Examination ..................... 19 
2.4.1 Information Searching Management ............................................................ 19 
2.4.2 Queueing Triage Management ..................................................................... 21 
2.4.3 Examination Call Management .................................................................... 22 
2.4.4 End & Continue Triage Management .......................................................... 23 
















2.5.1 Information Searching Management ............................................................ 25 
2.5.2 Medical Imageing Management .................................................................. 26 
2.5.3 Diagnostic Report Management .................................................................. 28 
2.6 Non-functional Requirements Analysis .......................................................... 29 
2.6.1 Performance Requirements .......................................................................... 30 
2.6.2 Ease to Use ................................................................................................... 30 
2.6.3 Security ........................................................................................................ 31 
2.6.4 Reliability ..................................................................................................... 31 
2.7 Summary ........................................................................................................... 31 
Chapter 3 System Design........................................................................ 32 
3.1 System Framework Design .............................................................................. 32 
3.1.1 Software Framework Design ....................................................................... 32 
3.1.2 Network Topology Design ........................................................................... 33 
3.1.3 System Module Design ................................................................................ 34 
3.2 Functional Design of Schedule Management ................................................. 35 
3.2.1 Searching Management Design ................................................................... 36 
3.2.2 Schedule Management ................................................................................. 36 
3.2.3 Rule Management ........................................................................................ 38 
3.2.4 Statistical Management ................................................................................ 39 
3.3 Functional Design of Examination Register ................................................... 40 
3.3.1 Schedule Information Searching .................................................................. 40 
3.3.2 Schedule Information Register .................................................................... 41 
3.3.3 Registration Information Searching ............................................................. 42 
3.3.4 Registration Information Modification ........................................................ 42 
3.4 Functional Design of Queueing Examination ................................................ 43 
3.4.1 Information Searching Management ............................................................ 44 
3.4.2 Queueing Triage Management ..................................................................... 45 
3.4.3 Examination Call Management .................................................................... 45 
















3.5 Functional Design of Image Viewing .............................................................. 46 
3.5.1 Information Searching Management ............................................................ 47 
3.5.2 Medical Imageing Management .................................................................. 48 
3.5.3 Diagnostic Report Management .................................................................. 49 
3.6 System Database Design .................................................................................. 50 
3.6.1 Design of E-R Diagram ............................................................................... 50 
3.6.2 Database Table Design ................................................................................. 51 
3.7 System Security Design .................................................................................... 60 
3.8 Summary ........................................................................................................... 60 
Chapter 4 System Implementation ........................................................ 61 
4.1 System Implementation Environment ............................................................ 61 
4.2 Implementation of Schedule Management ..................................................... 62 
4.2.1 System Login ............................................................................................. 62 
4.2.2 Searching Management ................................................................................ 63 
4.2.3 Schedule Management ................................................................................. 63 
4.2.4 Rule Management ........................................................................................ 65 
4.2.5 Statistics Management ................................................................................. 67 
4.3 Implementation of Examination Register ...................................................... 67 
4.3.1 Schedule Information Searching .................................................................. 68 
4.3.2 Schedule Information Register .................................................................... 69 
4.3.3 Registration Information Searching ............................................................. 71 
4.3.4 Registration Information Modification ........................................................ 71 
4.4 Implementation of Queueing Examination .................................................... 72 
4.4.1 Information Searching Management ............................................................ 72 
4.4.2 Queueing Triage Management ..................................................................... 73 
4.4.3 Examination Call Management .................................................................... 74 
4.4.4 End & Continue Triage Management .......................................................... 75 
4.5 Implementation of Image Viewing .................................................................. 75 
















4.5.2 Medical Imaging Management .................................................................... 78 
4.5.3 Diagnostic Report Management .................................................................. 82 
4.6 Summary ........................................................................................................... 83 
Chapter 5 System Testing ....................................................................... 84 
5.1 System Testing Environment ........................................................................... 84 
5.2 System Testing Target ...................................................................................... 85 
5.2.1 System Functional Testing Target ................................................................ 85 
5.2.2 System Performance Testing Target ............................................................. 85 
5.3 System Functional Testing ............................................................................... 86 
5.3.1 System Functional Test Cases Design ......................................................... 86 
5.3.2 System Function Test Results Analysis ....................................................... 92 
5.4 System Performance Testing ........................................................................... 95 
5.4.1 Users Scene Design and Testing Results ..................................................... 95 
5.4.2 System Performance Testing Analysis ......................................................... 97 
5.5 Summary ........................................................................................................... 99 
Chapter 6 Conclusions and Prospects ................................................. 100 
6.1 Conclusions ..................................................................................................... 100 
6.2 Further Task Prospects .................................................................................. 100 
References .............................................................................................. 102 












第一章   绪  论 
 1 
















的 PACS 系统、基于科室的 PACS 系统、全院间 PACS 系统。如今随着互联网的崛









































医院间实现资源共享出现瓶颈，除非共享医院使用同一厂商 PACS 系统。 
2、医院之间由于规模，地理环境等因素不同，使得对 PACS系统的需求也不
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